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Dynamic IT Capability:  











The purpose of this study is to develop and validate an instrument to measure organizational IT.  We adopted the 
resource-based view (RBV) of the firm and the dynamic capabilities theory to propose the Dynamic IT Capability 
(DITC) instrument.  Dynamic IT Capability is defined as the ability to integrate, build, and reconfigure IT-based 
resources and competencies to adjust to rapidly-changing environments, including IT infrastructure, human IT 
resources, IT-enabled intangible resources, and IT reconfigurability.  A survey was developed for these four 
components and distributed to IT-related companies to collect data.  A series of statistical procedures were used to 
analyze the data, which proved that the instrument is valid and reliable. This study makes a contribution to both 
academic research and management practice.  Theoretically, this study provides a measurement of IT in 
organizations for examining IT business value.  In practice, the results of this study will help organizations evaluate 
their dynamic IT capability. 
 
Keywords 




IT business value, or the impact of IT on firm performance, has been a major stream of research in the information 
systems (IS) field (Melville 2004).  There have been many studies conducted on this topic, yet there are hardly any 
conclusive results on the mechanisms of IT impacting business value.  One of the reasons is that there is little 
research on developing an instrument to measure organizational IT.  Some meta-analytic studies on IT business 
value recommend application of the Resource-Based View (RBV) of the firm and the Dynamic Capabilities theory 
to look at IT as a resource and capability (Melville et al., 2004).  This study aims to apply the two theories to 
develop an instrument to measure IT in organizations. 
RESEARCH MODEL 
 
Resource-Based View of the Firm (RBV) 
 
Resource-Based View of the firm (RBV) argues that firm-specific resources determine a firm’s competitive 
advantage and performance (Barney, 1996).  Based on RBV, resources must have certain features such as being 
valuable, scarce, heterogeneous, imperfectly mobile, and inimitable to build a competitive advantage and superior 
firm performance (Barney, 1991).  RBV is well accepted for its relevance and rigor and therefore widely used in 
strategy and IS literature (Bharadwaj, 2000, Kearns and Lederer, 2003, Mata et al., 1995, Wade and Hulland, 2004).  
Further, several authors provide compelling arguments about the usefulness of RBV for explaining IT business 
value (e.g. Melville et al., 2004, Wade and Hulland, 2004).  For example, Bharadwaj (2000) examines IT business 
value using RBV and conceptually defines IT capability as a firm’s “ability to mobilize and deploy IT-based 
resources in combination or co-present with other resources and capabilities” (Bharadwaj, 2000 p. 171).  She holds 
that if a firm can combine IT related resources to create a unique IT capability which includes IT infrastructure, 
human IT resources, and IT-enabled intangible benefits, the firm can achieve superior firm performance. 
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Adopting RBV and conceptualizing the IT capability construct represents a worthwhile step forward in explaining 
IT business value (Melville et al., 2004, Wade and Hulland, 2004).  However, RBV suffers from a serious 
theoretical deficiency: static equilibrium (Chan et al., 2004).  Static equilibrium means that RBV focuses on picking 
the right resources once for all without addressing the dynamic changes in market.  This study intends to address this 
deficiency by including the dynamic capabilities theory.  The following section describes the Dynamic Capabilities 
theory. 
Dynamic Capabilities Theory 
Despite the significance of RBV, researchers agree that RBV does not adequately explain how and why certain 
firms have competitive advantage in situations of rapid and unpredictable change (Eisenhardt and Martin, 2000, 
Chan et al., 2004, Pavlou, 2004).  In these situations, sustained competitive advantage has been seen as unlikely 
from just selecting the right combination of resources.  To address this issue, several studies on RBV are extending 
it to address dynamic resources (Wade and Hulland, 2004) or dynamic capabilities (Pavlou, 2004).  Dynamic 
capabilities are defined as “the ability to integrate, build, and reconfigure internal and external competencies to 
address rapidly-changing environments” (Teece et al., 1997 p. 517).  In other words, although dynamic capabilities 
theory is derived from RBV, it is different from RBV in that it focuses on resource reconfiguration and renewal, 
while RBV stresses selection of resources.  This study adopts the dynamic capabilities theory and conceptualizes the 
construct of dynamic IT capability to address the sustainability issue of IT capability. 
 
Dynamic IT Capability 
This study adopts Bharadwaj’s (2000) conceptualization of IT capability and Pavlou and El Sawy’s (2006) 
conceptualization of dynamic capabilities to conceptualize the construct of dynamic IT capability.  Adopting RBV, 
Bharadwaj (2000) classifies IT capability as including the following: IT infrastructure, human IT resources, and IT-
enabled intangibles.  IT infrastructure refers to the physical IT assets including computer hardware, software, 
communication technologies, and sharable technical platforms and databases.  Human IT resources include the 
technical IT skills such as programming skills, and managerial IT skills such as project management and leadership 
skills in IT functions.  IT-enabled intangibles are hidden benefits of IT that indirectly impact organizational 
effectiveness, such as customer orientation, knowledge assets, and synergy.  Drawing on the dynamic capabilities 
construct developed by Pavlou and El Sawy (2006), IT reconfigurability is added in this study to address the firm’s 
ability to adjust its IT resources to a fast changing environment.  As a result, IT infrastructure, human IT resources, 
IT-enabled intangibles, and IT reconfigurability are considered to be the four components of dynamic IT capability.  
Dynamic IT capability was measured by a combination of existing and developed constructs.  For example, the 
measurement instrument developed by Bhatt and Grover (2005) was used to measure IT infrastructure, and I 
modified the measurement developed by (Pavlou and El_Sawy, 2006) to measure IT reconfigurability.  Although the 
dynamic capabilities instrument was developed at the process level in organizations, it may be used at the 
organizational level.  There was no available instrument to measure human IT resources and IT-enabled intangibles; 
therefore, they were developed based on Bharadwaj’s (2000) conceptualization.  According to Bharadwaj (2000), 
human IT resources include technical IT skills and managerial IT skills, so those two items were used to measure 
human IT resources.  At the same time, IT-enabled intangibles included customer orientation, knowledge assets, and 
synergy (Bharadwaj, 2000).  Figure 1 and Table 1 illustrate the research model.  
 
Research Hypothesis 
Based on the above literature review, the research hypothesis is stated as below: 
Dynamic IT Capability is a two level construct, including IT infrastructure, human IT resources, IT-enabled 
intangibles, and IT reconfigurability. 
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(Bharadwaj, 2000, Bhatt 
and Grover, 2005) 
ITF 
An organization’s physical IT assets, including computer 
hardware, software, communication technologies, and sharable 
technical platforms and databases.   
6 items on 
questionnaire 
Human IT Resources 
(Bharadwaj, 2000)  
ITH 
IT related skills, including technical skills such as programming 
skills, and managerial skills such as project management and 
leadership skills in IT functions.   
4 items on 
questionnaire 
Intangible IT Resources 
(Bharadwaj, 2000) 
ITI 
Invisible benefits of IT that indirectly impact organizational 
effectiveness, such as customer orientation, knowledge assets, 
and synergy. 
3 items on 
questionnaire 
IT Reconfigurability 
(Pavlou and El_Sawy, 
2006) 
ITR 
An organization’s ability to adjust its IT resources to the fast 
changing environment. 
3 items on 
questionnaire 
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The research data were collected using a survey.  Prior to the main study, a pilot study was conducted to evaluate the 
research instrument and procedures.  The participants in the pilot study included a group of subject experts from ten 
firms in IT related industry around a large metropolitan area in eastern United States.  The subject experts were 
selected based on several criteria including their experience in the industry, their job position, seniority in the 
organization, and accessibility of the person through personal and professional relationships.  The experience of the 
experts averaged 8 years in the chosen industry.  The positions of pilot study participants ranged from IT 
professionals to executives.  During the pilot study, the subject experts were asked to fill out the questionnaire 
survey, which was followed by a semi-structured interview of half an hour to about an hour, either face to face or via 
phone.  The purpose of the interview was to examine the face validity of the constructs, to ensure that questionnaire 
wording was understandable, and to test the data collection process.  Face validity is the extent to which items seem 
to be a good measure of the constructs in the subject experts’ eyes (Trochim, 2001).  During the interview, the 
subject experts were asked the following questions regarding the survey: 
• How long did it take you to complete the survey? 
• What did you not like about this survey? 
• Is the issue of IT business value important to you? 
• Are these questions appropriate and relevant to you? 
• Am I asking the right questions to find out companies’ ability to use IT to improve their performance? 
• Are these questions clear and easy to understand? 
• Are there any other issues that you think I should address on this questionnaire? 
The feedback from subject experts confirmed the face validity of constructs.  Based on comments received through 




The major data collection process started in late May 2007 and lasted for about five months.  The population of 
study includes companies within the IT related industry, as defined in the North American Industry Classification 
System (NAICS).  Table 2 lists the specific industries, corresponding NAICS codes, and the number of publicly 
traded companies registered in the Compustat database. 
Industry (NAICS Code) No. of Firms in 
Compustat (data 
accessed in May 2007) 
Manufacturing - Computer and Electronic Product Manufacturing (NAICS code 334) 912 
Information - Telecommunications (NAICS code 517) 253 
Information – Internet Service Providers, Web Search portals and Data Processing 
Services (NAICS code 518) 
166 
Services – Computer Systems Design and Related Services (NAICS code 5415) 203 




Table 2. Target Industry 
 
Companies within the target industry were identified through their information in the Compustat database.  Out of 
the 1,574 companies identified through the Compustat database, there were 285 firms listed as inactive, because they 
had either merged with another company or filed bankruptcy.  As a result, there were 1,289 of active companies 
within the designated industry.   
Both paper-based and online questionnaires were used for data collection.  Firstly, paper-based questionnaires were 
mailed to organizations.  In the mail packages, respondents were given the option of filling out the questionnaire on 
the Internet.  The paper questionnaire was composed of two double-sided pages, with an additional blank page for 
respondents to write in comments.  The structure of the Web-based questionnaire was consistent with the paper 
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questionnaire.  The data entered by respondents for the online survey were captured in a password-protected 
database.  Both the invitation letter and the questionnaire requested that respondents complete and return their 
questionnaires within three weeks.   
In order to collect adequate data for analysis, more efforts were made on data collection.  Email requests for 
participation were sent through personal relationships, church groups, and professional relationships such as 
university professors.  All companies within the designated industries, both publicly traded and private ones, were 
included.  Those requests were also followed up with emails and phone calls around one week and two weeks after 
the requests were sent out.  After about five months, enough data for analysis were collected.  The next section 
briefs on the data analysis and some descriptive statistics about the data. 
 
Data Analysis and Descriptive Statistics 
 
After research data were collected, the data set was inspected, cleaned, and imported to SAS for analysis.  As of 
early September 2007, 183 responses from 134 companies were received, 25 through paper and 158 through 
Internet.  Because the two sub-samples are not comparable in size, one being very large and the other being very 
small, the authors did not conduct statistical tests to compare them.  Tables 3a-b summarize descriptive statistics of 
participating organizations. 
 
Firm Size (Total No. of Full 
Time Employees) 
No. of Organizations Percentage 
Under 50 15 9.5% 
50-250 31 19.6% 
251-1000 26 16.5% 
1001-5000 23 14.6% 
Over 5000 63 39.9% 
Total* 158 100% 
*N = 134.  There were some missing data. 
 
Table 3a. Firm Size of Participating Organizations 
 
 
Table 3a describes the firm size of the participating organizations.  As shown in the table, 40% of the organizations 
have more than 5,000 full time employees, which is the largest group, while the next largest group is size 50-250 
that includes 20% of the participating organizations. 
 
No. of Responses No. of Organizations 
Two Responses 9 
Three Responses 6 
Four Responses 1 
Five Responses 2 
Six Responses 1 
13 Responses 1 
Total No. of  Organizations with Multiple 
Responses 
20 
Total Number of Participating Organizations 134 
Total Number of Responses 183 
Table 3b. Multiple Responses from Participating Organizations 
 
Table 3b presents the multiple responses from participating organizations.  The authors received more than one 
response from 20 organizations.  For those organizations, the multiple responses were evaluated for consistency 
across different responses by a visual examination by the authors.  Due to the small size (20) of the sample with 
multiple responses, the authors did not conduct statistical tests for congruence across responses from each 
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organization.  It was found that the multiple responses are generally consistent.  In order to get one representative 
response from each organization, the multiple responses were averaged as the organization’s response. 
 
Reliability and Validity 
 
This section examines the reliability and validity of the Dynamic IT Capability instrument.  The factor structure of 




Reliability is the degree to which a measure is consistent or dependable (Trochim, 2001).  Cronbach's alpha is often 
used to measure the internal consistency. Nunnally (1978) suggests Cronbach’s alpha of at least 0.8 for basic 
research.  Table 4 lists the standardized Cronbach’s alpha values for the dynamic IT capability, which is much 
higher than the threshold. 
Construct Cronbach’s Alpha 
Dynamic IT Capability (DITC) 0.92 
Table 4. Instrument Reliability 
 
Confirmatory Factor Analysis (CFA) of the Dynamic IT Capability Instrument 
 
A confirmatory factor analysis (CFA) has been done to test the structure of the dynamic IT capability instrument 
proposed in this study.  Table 5a-b list the goodness of fit of the construct structure, and Figure 2 shows the 
construct structure of the instrument.  All the factor loadings shown in the Figure 2 are significant (t value > 1.96).  
As a result, the proposed dynamic IT capability instrument is confirmed to be valid.   
 
Goodness of Fit Index (GFI) 0.99 
GFI Adjusted for Degrees of Freedom (AGFI)  0.99 





Table 5a. Goodness of Fit of (First Order – DITC-Component) 
 
Goodness of Fit Index (GFI) 0.76 
GFI Adjusted for Degrees of Freedom (AGFI)  0.70 
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Figure 2. Confirmatory Factor Analysis (CFA) of the Dynamic IT Capability Instrument 
 
DISCUSSION AND CONCLUSION 
 
The data analyses in the above section prove that the Dynamic IT Capability instrument is a valid and reliable measure of 
organizational IT.  This finding confirms that the recent attention to the Resource-Based View of the firm and the Dynamic 
Capabilities theory is a right direction to better explain IT business value (Wade and Hulland, 2004).  This instrument helps 
classify the key components of the IT measurement, including IT infrastructure, human IT resources, intangible IT resources, 
and IT reconfigurability.  At the same time, it also provides a benchmark for comparison of dynamic IT capabilities of 
different organizations.  This study makes a contribution to both theoretical development of the IS field and IS management 
practices.  Theoretically, this study provides a measurement to help researchers understand organizational IT in trying to 
explain IT business value; Also, this study confirms the applicability of the Resource-Based View of the firm and the 
Dynamic Capabilities theory in IT business value study as recommended by Wade and Hulland (2004).  Practically, the 
authors hope the findings of this study can draw IS managers’ attention to the components besides IT infrastructures.  In 
other words, managers need to pay attention to their IT human resources, IT intangible resources, and IT reconfigurability in 
there IS management. 
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Appendix 1 Dynamic IT Capability Instrument  
Code Component Question 
ITF1 The systems in our IT infrastructure are compatible with each other. 
ITF2 The systems in our IT infrastructure are modular. 
ITF3 The systems in our IT infrastructure are scalable. 
ITF4 The systems in our IT infrastructure are transparent to users. 













The systems in our IT infrastructure use agreed upon IT standards. 
ITH1 
Our employees have strong technical IT skills (e.g. Microsoft Office, 
programming, and knowledge in new technologies, etc). 
ITH2 
The technical IT skills of our employees are better than those of our 
competitors. 
ITH3 
Our employees have strong managerial IT skills (e.g. communications, 















The managerial IT skills of our employees are better than those of our 
competitors. 
ITI1 Our IT resources assist in putting our customers' interests first. 


















Our IT resources assist in sharing assets and capabilities across divisions. 
ITR1 
We can reconfigure our IT resources to come up with new assets as 
technology and markets change. 
ITR2 

















We can integrate and combine existing IT resources into innovative 
combinations. 
16.  
